MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOI'PAMMHOE OBECIIEYEHUWE M3MEPUTEJ/IBHBIX ITPOIIECCOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma HNuadopmannonHo-u3MepHuTeIbHAasA TEXHHKA M TEXHO/IOTHH
MOJTOTOBKH
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®opma o0yueHHs OuHas
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
XopgocoB Biagumvup BUKTOpOBHUY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOI'PAMMHOE OBECIIEYEHUE N3MEPUTE/IBHBIX ITPOITECCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-6.1 — croco6HOCTh CO3/laBaTh U MO/AEeP>KUBATh MTPOIECChl )KU3HEHHOTO I[UK/Ia TPOJYKIUY B PAKETHO-
KOCMUYeCKOl TIPOMBIIIIEHHOCTH, peaau30BaHHbIe B MH(GOPMAaI[MOHHBIX CUCTeMaxX

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-6.1

3HAHUS:

Ha ypOBHe Tpe/ICTaB/IeHU: TprobpeTeHre CTYIeHTaMH OCHOB TeOPeTHUeCKUX 3HAHU U MPAKTHUe CKUX
HaBBIKOB B 00/1aCTH MPOTrPaMMHOI0 00eCreueHusl U3MepPHTE/TbHBIX MTPOL|ECCOB;

Ha YpOBHe BOCIIPOM3Be[ieHUs: TpPOBe/leHHe PerucTpaliuy pe3y/bTaToB u3MepeHuil Ha OBM u wux
aHamnus;

Ha YpOBHE TIOHWMAaHUs: U3yUYeHHe MeTOZ0IOTMUeCKUX OCHOB, 3TAaroB U 0COOEHHOCTEH MPOrpaMMHOTO
obecrieueHuss B COBPEMEHHOM CHUCTeMe MPOEKTUPOBAHUSI OT TMOCTAHOBKM 33/jauMl [0 TIOMyUeHUs KOHEYHOTO
pe3y/bTara;;;

YMeHuUs:

TEOpeTUUECKHE: JO/DKEH 3HATh OCHOBHBbIE MPUHIUIBI Pa3padOTKHU M HUCIMOJ/b30BaHMs MPOrPaMMHOIO
obecrieueHue MPY BITIOJTHEHUA U3MEPHUTELHBIX TIPOLIECCOB;

IpaKTUYeCKHe: COCTaB/ATh pacyéTHyro nporpammy s OBM, BeinonHaTe nporpaMmy Ha OBM,
0TOOpaXkaTh pe3y/bTaThl pACYETOB;;

HABbIKU:

TOCTAHOBKM U PpellleHus 3a/aud 10 OpraHu3alii W3MepeHWi u 00paboTKe pe3y/ibTaToB C
HCII0/1b30BaHKeM BBIUHMCUTETLHON TeXHUKHY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa IIPO'PAMMHOE OBECIIEYEHUWE U3MEPUTEJ/IBHBIX ITPOLJECCOB
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HanpasieHuto 24.03.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAILIMOHHBIE TEXHOJIOI'N.

CopepxaHvie TUCIUIUIMHBI ~ SIBJSIETCS OCHOBOM fisi  ocBoeHus gauciurvH: WCIIBITAHUE
JIEMEHTOB KOHCTPYKIIU PKT.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pellleHrs 3aZia4 NpodeCcCUOHaNbHON fesTeTbHOCTH

¢ [TK-91 — criocobeH K KOMMyHHKaLMX ¥ KOoTepalyy B U(POBO cpefie, UCIOIb30BaHMIO Pa3TMYHbIX
LIM(POBBIX CPeJCTB, 103BOJISIIOLIUX BO B3aUMO/IeHICTBUU C IPYTUMU JIFOIbMH [JOCTUraTh I10CTaB/IeHHbIX
1esnen

¢ [TK-94 — criocobeH K yIpaBieH|I0 HHPOPMaIel U JaHHBIMH, TOUCKY UCTOYHUKOB MHGOPMAIVY 1
[JaHHBIX, BOCIIPUSITHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCI0/Ib30BaHeM LU(PPOBbLIX
CpeZCTB, a TaKXKe C TIOMOILIBIO aITOPUTMOB T1pY paboTe C ToMyYeHHbIMH U3 Pa3/IMUHbIX UICTOYHHUKOB
JlaHHBIMH C 1]eJ/1bI0 3 QeKTUBHOTO UCTI0Ib30BaHUs M0TyUeHHOM NH(OpMaLUH AJIs pellleHus 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpgen 1. OGuue cB: 51 06 undop 3MepUTE/IbHBIX TEXHO/IorusX. 1.1.
JlnpakTideckas efuumna 1. O61jas XapaKTepruCTHKa M CoCOObI PerMCTpaLdd pe3y/IbTaToB
n3MepeHui. CyliieCTByOLIMe CUCTeMbI perucTpatiuy. IIpeobpa3oBaHye U3MepUTebHBIX
CUrHA/IOB Ajis1 peructparyu B OBM. 1.2. lugaktiueckas eauHuiia 2. [IporpaMMHble cpeficTa
3 6 BBO/Ia 1 BBIBO/Ia UNC/IOBBIX JIaHHBIX. Perucrparys aHaaorooro curyana. 1.3. Jlujakruueckas 34 16 8 8 18 25
eauHuiia 3. TIporpaMMHbIe cpesicTBa 06pabOTKM M3MepUTeNbHOH HHMOPMALIIH, YeloBeKO-
MalluMHHBIM uHTepgeric. CpeACTBa BU3yanbHOTO NporpaMMipoBanus 1.4. [lufaktuueckas
eauHuLa 4. Internet-TeXHOIOTWM 47151 YAA/IEHHOTO yrpaB/ieHNst o6bekTamMu. Mozie/b K/IMeHT-
cepaep. ITpoToKoJIb, azpecanyst. 3aiura HHGopmaLuu.
Pa3pgen 2. Meroas! 06paboTKH pe3ynbTaToB HCHBITaHUM. 2.1. [lnfakTiueckas efrHALIA 5.
YacToTHbIi aHamM3 AaHHbIX. [IpeobpasoBanue Pypbe. Peammsanus B MATLAB. 2.2.
Jupakruyeckas eAMHULA 6. ANNPOKCUMAaLMsI KPUBBIX 110 METOy HaUMeHbIINX KBa/lpaToB.
3 6 Bei6op cTeneHy annpokcUMarioHHoro noaMHoMa. Peanusarus 8 EXCEL, MATLAB u Ha 36 16 8 8 20 25
doprpane. Mcrons3oBanue ontuMusanuu. 2.3. [lujiakTuueckas eauHuLa 7. HTeprionsuys.
Hasnauenue, B1/ibl, TporpaMMHble cpejcTsa. 2.4. [lufakTudeckas efunuLia 8. UncieHHoe
nuddepeHLpoBaHUe U MHTErPUPOBaHKe. YCTOHYHMBOCTb MeTo0B. Cepbl NpUMEeHeHusI.
Paspen 3. Hudposbie MeToasl 00paboTKu M aHaM3a uzodpaxenuid. 3.1. [lujakriueckas
enunmia 9. @opmarsl rpaduueckux daiiios. Pasperuenue, riybuHa nseta. 3.2.
Jnpakrrueckas efgunnia 10. Ananus nzobpaxkenuil. BoigeneHne KOHTYpOB. Vi3mepeHne
3 6 anemMeHTOB. 3.3. [luakriueckas efuHuLa 11. Ync/ioBble XapakTepUCTHKK 306 paXkeH!H. 40 20 10 10 20 25
MeToybl J10Ka/IbHOM (usbTpaLiy n306paxenuii. 3.4. [luakTuueckas eauHuia 12.
Teometpuueckue npeobpazoBanus u306paxeHuit. Pe3ynbratsl ahuHHOrO npeobpazoBaHust 1
cr1oco6bl MPOBeieHusl.
Paspen 4. MeToas! pac P 4.1. Iupaktudeckas eauHuna 13.
3 6 Koppensuponneliit metog 4.2. lufaktideckas efiunnia 14. HelipoHHsle ceTu. 34 16 38 8 18 25
Buonoruueckuii mpototun. OYHKIMK akTHBaLK. [IPHHLMIIBEI IOCTPOEHUS U
¢yHkiMoHMpoBanysl. Peamm3saius B MATLAB.
Bcero 3a 6 cemecTp 144 68 34 34 76 100
Bcero no gucnumMHe 144 68 34 34 76 100
3.2. AyAUTOPHBIN NPAaKTUKYM
No Homep n HaumeHOBaHMe pa3jea Oo0nem,
Tema NMPAKTUYECKOr'o 3aHATHUA
n/n AUCIIMII/TUHBI dyA. 4acoB
Pazpen 1. O6mmue cBesieHVst 00
A i A YreHue I/IHC];)O];)MEIL[I/II/I nus3 6I/IHapHOI‘O
1 I/IHCl)OpMa]_[I/IOHHO—I/I3MepI/ITEJ'[beIX (bai/’ma 8
TeXHOJIOTUAX.
) AHHpOKCI/IMaL[I/ISI KPHBBIX IO METOAY 4
Pazpnen 2. MeTogpl 06pabOTKY pe3y/ibTaToB HaVMeHBIIINX KBa/IpaToB
3 VCTIBITAHUH. Nurepnonsauus metonoM Jlarpanxka, 4
HLI-OTOH&, CHHaﬁH—I/IHTepHOHHL[I/IH
4 AHHPOKCI/IMHLII/IH KPHUBBIX 110 METOAY 5
Paszen 3. Iludposbie MeTO/bI 00pabOTKU U HaVMeHBLINX KBaJ[PaToB
5 aHa/mM3a u300paKeHui. WnuTepnionsitys metonoMm Jlarpanxa, 5
Hb}OTOHa, CH]]&IZH-HHTEPHO]'IHLIHH
[Moctpoenyie HelipoHHOM ceTU. AHaIU3
6 |Pa3men 4. Meto/ipl pacrio3HaBaHusi 00pa3oeB. p P 8
(YHKLUMOHUPOBaHMUS.
Bcero 3a 6 cemecTp 34
3.3. CamocTosnTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHuUe pa3jesia Oo0neMm,
Copep)kaHue yueOHOro 3afaHus
n/n AUCIHHUII/TUHBI qacoB
Paszzen 1. O6rue ceesieHust 06
1  |uHbOpPMALIMOHHO-U3MEPUTETHHBIX Yrenue nabopmanyy u3 6uHapHOTO dhaiiia 18
TeXHOJIOTUAX.
2 |Pasgen 2. Metoasl 06paboTKu [ToaroroBka K NpakTA4YeCKUM 3aHATHUSAM U cZaue 20
Pe3y/ibTdTOB HCTILITAaHUH. 3aa4d4. I/IBYHEHI/IE JIEKIJTMOHHOT'O MaTepHraJ/ia 110 TeMaM
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3aHATUN
3 Pazgen 3. LiIudposbie MeTO/bI IToaroToBKa K MpaKTHYeCKUM 3aHSTUSIM, 0hOopMIIeHHe 20
00paboTKM ¥ aHa/IM3a U300pa’KEHUM. |OTUETOB.
4 Pazpnen 4. MeTop1 pacrio3HaBaHUsI IToAroToBKa K MpakKTUUECKUM 3aHATHSAM, 0(OpPM/IEHHE 18
o6pa3oB. OTYETOB.
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2|3(4/5| 6 8/9| 10 | 11|12 |13 | 14 |15 | 16 17
6 AP ap a3 Op mud. 3ad.
YcnoBHbIe 0003HAYEHUS:
o [IP — aparHOCTHUECKasi paboTa;
e BP3]I — Bomipockl 10 pasgeny;
¢ KoHTp.P. — KOHTpO/IbHAs paboTa;
e [13 — jomaniHee 3aJjaHue;
e 1ud. 3au. — auddepeHIMPOBAHHbII 3aUeT.
Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHbIE BpeMeHHbIe HHTepBasbl B
cnenyromx dpopMax:

JMarHoCTUYeckKas pabora;
BOIIPOCHI TI0 pa3zeny;
KOHTpOJ/IbHAs pabora;
JlOMalllHee 3a/jaHue.

IIpome)xyTouHas arrecranusi IIPOBOJUTCS B hopMax:

I depeHIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. KynsamuH. TexHo/10ruu NporpaMmMHpoBaHusi. KOMIoOHeHTHbIN nofxos. M.: VIHTepHeT- YH-T
Nudopm. Texnon., 2007, 5 3k3.

2. B. B. Xopmocos. . MaTeMaThueCKoe MOZie/TMpOBaHuUe C UCTIob3oBaHueM Matlab. CTI6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 41 k3.

3. B. W. Peit3nun. . MaremaTrueckoe mozieipoBanye. Mockga: FOpaiit, 2020, s51. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuognueckue U3faHus:

1. [1aTUMKu U CUCTEMBI;
2. [puknaaHas nHGOPMaTHKa.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubmuoreka BI'TY «BOEHMEX» um. 1.®.
YcruHOBa.

CoBpeMmeHHble TIpotheccruoHabHbIe 0a3bl aHHbIX:
1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

//www.rfbr.ru/rffi/ru/li - ITosIHOTeKCTOBAs 3JIEKTPOHHAsE OUOINOTEK, WHCKOT! H
http:// rfbr.ru/rffi/ru/library - IToHOTeKCTOBAs 7MeKTpoHHAsA OMbMMoTeka Poccutickoro goHna
byHIaMeHTaTbHbIX UCC/Ie0BaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obGecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMIIbIOTepHBIH KOMII/IEKT.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOI'PAMMHOE OBECIIEYEHUE U3MEPUTEJIbHBIX ITPOIJTECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminia  ITPOTPAMMHOE  OBECIIEUEHUE WM3MEPUTEJ/IBHBIX ITPOIIECCOB
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 HarpaeieHuto 24.03.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKA. JIMCIUIIIHHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [O.®. YcrunoBa kadeapoirt A3 KOCMUUECKUE ATITTAPATBI U
OBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-6.1 criocobHOCTh CO3[jaBaTh W MO//IeP)KUBATh MPOIECCHl KU3HEHHOTO IMK/a TIPOAYKIMK B paKeTHO-
KOCMUYECKOHN MPOMBIIIUIEHHOCTH, peaii30BaHHbIe B UHPOPMAI[MOHHBIX CUCTEMaXx.

CojiepkaHue JUCLIMIIIMHBI OXBaThbIBaeT KPYT BOMPOCOB, CBfI3aHHBIX C WH(OPMAI[MOHHO-U3MepUTeTbHBIMU
TeXHOJIOTUSIMH, TIPUMEHSIEMBIMU TTPY 00pabOoTKe pe3y/IbTaToB UCTTLITAHHH.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI TIO pasfieny;
e KOHTpOJ/IbHast paborTa;
e JIOMallTHee 3a/IaHue.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIPOI'PAMMHOE OBECIIEYEHUE U3MEPUTEJIbHBIX ITPOIJTECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI PexomeH/lyeMas 1uTeparypa prn?{?éKOCTb’
Pa3gen 1. O6mue cBegeHns 06 MHGOPMaLHOHHO-U3MEPUTE/TBHBIX TEXHOIOTHAX.
B. W. PeiiznuH. . MaremaTtnueckoe
MogenvpoBaHue: Mocksa: FOpaiit, 2020 (1)
YreHve uHMOpPMaIUK U3 OUHAPHOTO
daiia B. B. KynsamuH. TEXHOIIOFI/.H/I HPOFP&MMI/IPOB&HHH. 18
KomrmionenTHsbM nioaxon: M.: UHTepHeT- YH-T
Wudopm. Texnon., 2007 (1)
Wroro no pazzeny 1 18
Paspen 2. Mertoabl 00paboTKH pe3y/ibTaTOB UCIBITAHHIA.
IToaroroBKa K MpakTU4YeCKUM 3aHATHSIM o
u c//::[[aqe 3a/au. I/?ayquHe JIEKLIJUOHHOTO B. 1. PEI/I3I[.I/IH. ) MaT,EMaTHj ecKoe 20
MaTepHaa 1o Temam 3aHsTHiA MozenupoBaHue: Mockga: FOpaiit, 2020 (2)
Wroro no pasgeny 2 20
Pazpen 3. IludpoBbie MeToabI 00paboTKH M aHA/IH3a H300PaXKeHHIA.
[ToproroBka K npakTUYeCKUM 3aHATUSM, B. W. PeiiznuH. . MatemaTtrnueckoe 20
odopmiieHre OTUETOB. MofenupoBaHue: Mockga: FOpaiit, 2020 (2)
Wroro no pa3geny 3 20
Paspen 4. MeTtoab! pacnio3HaBaHusA 00pa3oB.
TIOArOTOBKA K IIDaKTHYECKHM 3aHATHM, B. B. Xogocos. . MareMatriueckoe MOfeJIMPOBaHue
obOpMIeHHE OTUETOB, . o I/ICHOJ‘I]:3(?'BaHI/IEM Matlab: CIT6.BI'TY 18
BOEHMEX" um. A. ®. YctuHosa, 2018 (2)
Wroro mo pazgeny 4 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
NMPOT'PAMMHOE OBECIIEYEHUE U3MEPUTE/IBHBIX I[TPOLIJECCOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI 10 paszeny;

e /IOMalllHee 3a/laHue;

e KOHTpOJIbHast paborTa;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocsl no pasjeny

Bomnpocel o guctyruiiHe «I[IporpaMMHoe obecriedeHre U3MepPHUTENBLHBIX TIPOLIECCOB»
1. ludhopMariioHHO-U3MepUTe/TbHbIe TEXHOJIOTHY TIPY PEruCTpaliiy ¥ XPAaHEHUH UMC/IOBBIX XapaKTepPUCTHUK.
CxeMbl IOCTPOEHUS U COCTaB MH(OPMALIMOHHO-U3MEePUTETEHON CUCTEMBI.
2. O61ast XapaKTepUCTUKAa ¥ CTIOCOOBI PETUCTPALIMK Pe3yJIbTaToOB 3MepeHHH.
3. IIpeobOpa3oBaHHe U3MEPUTEILHBIX CUTHAJIOB /I peructparyu B SBM.
4. CriocobrI ipe/icTaBneHus nHpopMarui. OCHOBHBIE THITHI S3bIKOB TPOTPaMMUPOBaHUs. SI3bIKU
CTPYKTYPHOTO MpOrpaMMUpoBaHusi. CTPYKTYPBI JAHHBIX U aTOPUTMbI X 00pabOTKU U XpaHEHUSI.
[TporpamMMHBbIe cpe/icTBa 00pabOTKU U3MepUTeTHLHOM UH(OPMAIIUH, YeJIOBEeKO-MallTMHHBINA UHTepderiC.
CpejcTBa BU3ya/IbHOTO MPOrPaMMHUPOBAHUSI.
5. Cy1ecTByOLIe CUCTeMbI perrcTpalyi. [1opsifioK moaroToBKK 060pyI0BaHUs K TIPOBEJEHUI0 PErUCTPALIUH.
6. TIporpaMMHBIe Cpe[CTBa BBOJA U BeIBOAA MH(opMarun B IBM. dakTopsl, BAUSIOIIMe Ha ObICTPOAeHCTBYE
1 00bEM HH(pOpMAaIUH.
7. Internet-TeXHOIOTHHM /IS YAAIEHHOTO yTIpaBieHus: o0bekTaMu. Mojiesib KueHT-cepBep. IIporpaMMHoe
obecrieueHue pa3paboTKK NPUIOKeHUH. TIPOTOKO/BI, afjpecaryis. 3aiuTa HH(opMaIum.
8. Perucrparus aHanorosoro curHasna. [IporpaMmHble cpeficTBa, TapaMeTphl peructpaluu. IloarotoBka u
TIpOBefieHue.
9. YacToTHbIi aHamm3 curHana. OCHOBHbIe XapakTepuCcTHKH. CriocoObl IpOBeAeHUs.
10. MeTtozpbl 06pabOTKY pe3yabTaToB UCIbITaHMH. [IporpaMMHoe obecriedeHre U3MepPUTETbHBIX TIPOLIeCCOB.
O6paboTtka pe3ynbratoB B EXCEL, MATLAB u Ha ®opTpane.
11. B kakoMm ciiyuae cyieflyeT UCIIOb30BaTh MHTEPNOJIILUI0? Kak MocTynuTh, eciiv AaHHast QyHKLUS
VHTEpIIONPYeTCs M10X0. BBl MHTEPITOMALMN.
12. OrmuuTenbHBIE 0COOEHHOCTH CIUTalH-UHTEePIIOSILIAH.
13. B KakoM ciy4ae ciefyeT UCIO/b30BaTh anmnpokcuManuio? [ToHsTre urciia 00yCc/i0B/IeHHOCTH MaTpPULIbI
My1aHa. B Kakux rpefiesiax MOKeT U3MEHSITbCSI UHCIIO0 00yC/TOBIEHHOCTH.
14. TTo KakKoMy TPUHIIUITY TPOBOIUTCSI KPUBasi TPU arpoOKCUMAIIMU YUCIOBBIX JAHHBIX? BRIOOD CTeneHu
anmpoKCHMAIMOHHOTO TTOJTMHOMA. B KakoM cityuae ciiefyeT MpoBOJUTh JTMHeapu3anuio (GyHKINY Tipy
anmpokcuMaryu? Kak orpefiesiuTsh K03 QUIIMeHTHI arpoKCUMAal[|H.
15. Kak 3aBUCHUT cpejHeKBa/ipaTHUeckoe OTK/IOHeHHe OT CTeleHH alpoKCUMalOHHOTO MoJIMHOMa?
PekoMeHja1iny 110 BEIOOPY CTeTeHH armnpOKCUMALMOHHOTO TIONMMHOMA.
16. MeTo/ibl ONTTUMM3ALIAY /1715 OTIpeZiesieHHst anfnpoKCUMAaIIMOHHBIX K03 dHUI1IeHTOB
17. BrusiHye omMbO0K B UCXOHBIX IaHHBIX Ha KOHEUHBIN pe3y/bTaT Mpy YUC/IeHHOM b depeHIUpOBaHUN U
YMC/IEHHOM WHTerprupoBaHuu. MeTto/ipl urcieHHOTo auddepeniyipoBanus. [ToHATHE yCTONUHUBOCTH.
18. MeTo/b! UMC/IEHHOTO UHTErpUpOBaHus. [10HATHe yCTOMYMBOCTH.
19. TlpeacraBneHve n300paXkeHus: B KoMrbloTepe. Kak 1 uem onpeiensieTcss KaueCcTBo n300pakeHust. @opMathl
rpaduuecknx u3obpaxkeHuil. Paspererue, rybrHa 1jBeTa. AJITOPUTMBI CXKaTHsl M300pa>keHn .
20. T'eoMeTprueckue rpeobpa3oBaHus M300paKeHUH. Pe3yabpraT ahMHHOTO Mpeodpa3oBaHus U CIIOCO0bI
[pOBe/IeHUSI.
21. TTporpaMMHBIe cpeficTBa 00pabOTKY U aHa/M3a N300pakeHnid. BO3MO)KHOCTH 1 Ha3HaueHue raketa
PHOTOSHOP ay151 06paboTKH 1 aHa/m3a H300pakeHu .
22. TTakeT 006paboTKK curHasoB u n3obpaxenniit MATLAB.
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23. I'uctorpaMMebl YpOBHEH SIPKOCTH. JKBa/IH3aLUsl TUCTOPaMMBI.

24. 11BeTOBbIE MOJEJIN.

25. Llndpossie MeToab! 06paboTku 1 aHanM3a u3obpakeHuil. UMcI0BbIe XapaKTePUCTUKU M300pa>keHNH.
26. MeTozbl ToKanbHOM (unbTparuy n3obpakenuit. CrinaxusaHue mwyMa. OUIBTPHI TIOBBILIEHUS PE3KOCTH.
27. MeToabl aHa/v3a u300pakeHuid. BeigeneHre koHTypoB. LlenHoi ko ®dpumMena. Vi3MepeHue 371eMEHTOB.
28. Koppe/sIMoHHBIH MeTO/, pacrio3HaBaHust 00pa30B.

29. HeitponHsle cetu. buonorudeckuii npototun. @yHKIUM aKTUBALIUHU.

JlomaliHee 3a/jaHue

Heo0OxoaMBbIM yC/IOBHEM MOYYEHUS 3aUeTa SIB/ISETCS BLITOTHEHUE BCEX KOHTPOJIBHBIX MEPOTIPUSITHH,
MpelyCMOTPEHHBIX pabouel MporpaMMoN JUCIUTTHHEL.
OrieHka ompeiessieTCs TI0 pe3y/ibTaTaM CAauu ZOMAITHero 3aJjaHust ¥ OTBETOB CTy/eHTa Ha KOHTPOJIbHbIE
BOIIPOCHI.
O1eHKa «OTJIMUHO»: IOMalllHee 3a/laHre C/IaHo C OL|eHKOM «OTVIMYHO» U CTYZIeHT OTBETH/I Ha KOHTPOJIbHbIE
BOITPOCHI.
O11eHKa «XOPOIIIO»: ZioMalllHee 3a/jJaHue CAaHO C OLIEHKON «XOpOILLO» U CTY/IeHT OTBETH/ Ha KOHTPOJIbHbIE
BOTIPOCHI.
O11eHKa «y/[0BJIETBOPUTEILHOY»: OMaIlTHee 3aJjaHue C/IaHO C OL[eHKOM «yIOB/IETBOPUTETHHO» U CTYHEHT
OTBeTW/I Ha KOHTPOJIbHBIE BOTIPOCHI.
«HeyzoBeTBOpUTEIbLHO» BBICTAB/SAETCS B C/lyuyae, eC/IU He CJaHo JIoMalllHee 3aJlaHre WU CTyAeHT HeBepHO
OTBETW/I Ha KOHTPOJIbHbIE BOTIPOCHI.
IomariiHee 3ajjaHre He MOKeT ObITh TIPUHSATO U TIOZJIEXKUT I0pab0TKe B C/lyuae HEMPaBUIBHOTO PelieHust
TIOCTaB/IeHHOW B HEM MPOEKTHOM 3a/Iauu.

KontponbHas pabora
KoMruiekT KOHTPO/IBHBIX 3aJad BXOAUT B cocTaB Y MK aucLUmninHbI.
Kputepuu ouieHBaHUSA:
- IPaBUW/ILHBIN XO[ PeLleHusl C IpUBeJileHUeM pacuéTHOW MporpaMMebl, IpaBU/IbHbIE YUC/IEHHbIE pe3y/IbTaThl,
aKKypaTHOe ¥ TpaMOTHOe 0popM/IeHHEe — «OT/TMUHO»;
- IpPaBW/ILHBIN XO[] pellieHus], MpaBU/IbHbIe UMC/IeHHbIe pe3y/bTaThl, aKKypaTHOe U rpPaMOTHOe 0(popMIieH e —
«XOpOL0»;
- TIPABWILHBIN XO7 PelleH s, Ha/InuKe OIIMOOK B UNC/IEHHBIX Pe3y/IbTaTaxX — «Y/OB/I€TBOPUTEIBLHO»;
- HeMpaBU/ILHBIN X0/ PellleHus], HeBepHbIe UHC/IeHHbIe Pe3y/IbTaThl — «HEeYIOBIETBOPUTE/LHO.

JAuddepennypoBanHblii 3aueT

WToroBas orjeHKa oripefiesisieTcsi Kak cpe/jHeapudmeTrueckasi Cpe/iv O1[eHOK, TTO/TyueHHBIX B
pe3yJibTaTe BBITIOJIHEHMS] KOHTPOJILHOM paboThl ¥ ZIOMAIITHETO 3alaHusl.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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Pazgen 1. O0uyue cBeeHus 00 Bombochl 1o
3 6 |uH(pOpMaLMOHHO-U3MEPHUTE/THHBIX 34 | 16 8 8 18 25 P
paszeny
TEeXHOJIOTUSX.
Bormpocs! no
3 6 Paspen 2. Metoab! 06pa§0TKI/l %6 | 16 | 8 8 20 75 paszeny,
pe3y/1bTaToB UCIIBITAHUH. [omartiiHee
3ajjaHue
3 6 Pa3pen 3. IfudpoBbie MeToAbI lao | 20 | 10 10 20 25 KonTposibHasg
00pabdOTKM M aHa/IU3a W300pPaKeHUH. pabora
3 6 Paspen 4. MeTtopbl paciosHaBaHusl 34 | 16 8 8 18 75 Bonpoce! o
o0pa3oB. paszeny
Bcero 3a 6 cemectp 144 | 68 | 34 34 76 100
Bcero no gucuuninHe 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-6.1
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omkpbimozo muna:

ITpu peructpanuu aHa/I0TOBOTO CUTHAsA TlapaMmeTp SampleRate B onieparope
set(Al,'SampleRate’,11025) ornpegensier:

Kakum orepaTopoM YUTaloTCA 1ieJible Uruc/ia OObIYHON TOUHOCTH U3 OuHapHOTro (aiiia
ITpu ymHoxeran# Matpuiibl A(3,4) Ha Marpully B(4,5) moayuuTcst MaTpuia:

B kakoM ciiyuae ciefiyeT UCI0/Ib30BaTh UHTEPIIOJSLUIO?

7515t Kako¥ KpYMBOM TIPH anMpOKCUMAarny 00yC/I0BI€HHOCTb MaTpPHLBI 1/1aHa Oyaer
MeHblIe?

Kak 3aBucuT cpesHekBasipatiyeckoe oTkiioHeHHe (CKO) ot creneHu
anmnpoKCHMAalMOHHOTO MTOJIMHOMa?

CKO/bKO BapbHpYyEeMBIX TIapaMeTpOoB OyZieT NPy armpoKcUMaLuu 15 u3MepeHuii
MeTO/laMM ONTUMM3aLUU [/1s1 ypaBHeHUs1 y=AxA2+Bx+C.

B kakoMm ciiyuae ciieiyeT MpOBOAWTE TMHEapU3aruio GyHKIUW TPY arllpOKCUMAaLiu?
KakoBrb! oT/iumnTeIbHBIE 0COOEHHOCTH CIUIAHH-UHTEPIIOMSLUN?

[17151 uero UCIonb3yeTcsi HOPMUPOBaHWEe UCXOAHBIX JAHHBIX MPY alllIPOKCUMALIAHN?
Bonpocbl 3akpbimo2o muna:

ITpu ymHoxennu marputisl A(3,5) Ha Matpurly B(4,5) nomyurTcst marpuiia:

13Ha5
23Ha4
34Ha5

4 Henb3s MMepeMHOXaTb

B Kakom ciiyyae ripyu 06paboTke MacCHBOB YMCesT BO3pACTaeT BIMSTHYE OLIMOOK B
WCXOJHBIX TaHHBIX Ha KOHEUHBIH pe3y/ibTaT?

1 TIpu uncyienHoM AuddepeHIpOBaHUN
2 I1py uKMC/IeHHOM MHTer pUpOBaHUN
3 Ilpu anmnpokcumManyu

4 Tlpu uHTENONALIMHA
B kakoMm ciiydae ciiefyer UCII0/1b30BaTh anlipoOKCUMALU0?

1 YucsioBble JaHHbBIE MTOTYUYEHBI C OTPELHOCThIO
2 YucnoBble TaHHbIE TOYHBI
3 EcTb BbIOPOCHI

4 Touku siexkaT Ha TpsIMOi

CKOJTbKO MeCTa B TIaMSITU KOMIIbIOTepa OyZieT 3aHUMarTh TMO/THOLIBETHOEe U300parkeHve
pa3mepom 400 Ha 200?

1 240 K6air.
2 400 KGaiiT
3 200 Koaiit

4 240 GaiT.

Kakoti 11BeT MmosyunTcst Tipy CMellleHUH KpaCHOTO, CUHET0 U 3e/IeHOTO B LIBeTOBOM
MOJe/Tn

CMYK?

1 yepHBI
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2 Genblit
3 cepniii

4 KpacHbIN
Ne 6 CKOJTbKO BapbUPYEMBIX TIapaMeTpOoB Oy/IeT Mpu anmpokcumariui 30 n3MepeHui
MeTOZaMH ONTUMU3aLWU /151 ypaBHeHUs1 y=A/x+C

12
23
34

41

Ne 7 B kakoM mMeToe uMC/ieHHOT0 UHTErPUPOBaHUs He HY)KHO BBIUMC/ISITH 3HAaUeHHe
(yHKLIMY Ha KOHLIaX UHTepBajia MHTeTPUPOBaHUS?

1 B metope T'aycca
2 B metoge Mrosiepa
3 B metojie Siinepa

4 B metope Pynre-Kyrra
Ne 8 B kakom ciiyyae ciiefyet UCnonb30BaTh VIHTeprioALui0?

1 YncsioBble faHHbIe [TOTYYEHB! C [IOTPEIHOCTBI)
2 YucoBble faHHbIE TOUHBI
3 EcTh BEIOPOCHI

4 Touku yiexkaT Ha TIPSIMOH

Ne 9 B kakoM cityuae ripy 06paboTKe MAaCCHBOB UMCE/T YMEHbILAETCSBIUIHUE OLIUOOK B
WCXO/IHBIX JIAHHBIX Ha KOHEUHbIN Pe3y/bTar?

1 I1pu uncnenHom gudepeHLIPOBaHUN
2 Ilpy yMC/I€HHOM UHTErpUpPOBaHUU
3 Ilpu anmnpokcuManyu

4 Tlpy MHTEenoIALUU
Ne 10 CKO/bKO BapbHpyeMbIX TIapaMeTpoB OyzieT Mpy arpoKCUMaLuu 15 u3MepeHuit
MeTOZ,aMU OIITUMU3aLuu i1 ypaBHeHus y=AxA3+DxA2+Bx+C.

11
22
33

44
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